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Part I 
Macroscopic and elementary molecule- 


(van-der-Waals) crystals 


0. INTRODUCTORY SURVEY 
1. BASIC RELATIONS 


2. MACROSCOPIC MOLECULE (VAN-DER-WAALS) CRYSTALS 
2.1 Determination of the lattice constants 
2.2 Dependence of the bond energy on the distance 
2.3 Molecular vibration and formation of the potential well 
2.4 Vibration of linear chain-structures 
2.5 Magnitude of the bond energy 
2.6 Control calculation 
2.7 The structure - forming effect of the dipole moment 
2.8 Relation to the classical theory of permittivity 
(dielectric constant) 


3. SOLID CRYSTAL WITH DEFECT 
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THE "LIQUID-GRAIN" (ELEMENTARY 

4.1 The lattice constants 

4.2 Resultant dipole moment of the octahedral liquid-grain 
4.3 Molecular vibration 

4.4 Dependence of the bond energy on distance 

4.5 Magnitude of the bond energy 


DECOMPOSITION AND BUILD-UP PROCESS OF THE MACROSCOPIC CRYSTAL 


SIMPLE FORMATIONS 

6.1 Infinite straight molecular chain 

6.2 Serial formation consisting of three molecules 
6.3 Build-up process of the elementary crystals 


VAN-DER-WAALS EFFECTS IN THE STRUCTURES OF OTHER MACROSCOPIC 
AND ELEMENTARY CRYSTALS 


Part II 
Thermodynamics and statistics 
of the liquid-grains 


THE LIQUID STATE 
8.1 Characteristics of the liquid state 
8.2 The Liquid-Grain Theory 


PHASE CHANGES 
9.1 Melting 
9.2 Boiling 


THE *LOOSE’ PART OF THE LIQUID 

10.1 The bond energy of the loose part of the liquid: cohesion 
10.2 The magnitude of the orientation effect 

10.3 Domains of small extension 

10.4 Determination of the magnitude of cohesion 

10.5 Distances between the liquid-grains 


THERMODYNAMICS OF LIQUIDS AND THEIR STRUCTURAL CHANGES 

11.1 Starting considerations and symbols 

11.2 Translational, rotational and vibrational heat capacity 
fractions in the ensemble of liquid-grains 

11.3 The solid state at about the melting point 

11.4 Relations describing the liquid state 

11.5 Internal equivalent electric field in the liquid - 
The weakest bonds in the liquid-grain 

11.6 Intermolecular distances in liquids 
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11.7 Volume expansion at phase change of melting 
Coeficcient of thermal expansion 
11.8 Similarity of the character of liquids 


STATE CHARACTERISTICS OF SUBSTANCES COMPOSED OF COMPLICATED 
MOLECULES 

12.1 Introduction 

12.2 The state of an ensemble of particles in motion 

12.3 The distribution function and the state sum 

12.4 The State Sum of the translation 

12.5 The Law of Equipartition and the extension of its principle 
12.6 The "Equivalent" (Standard) Number of the Degree of Freedom 
12.7 The Determination of the State Characteristics 


ATTEMPT TO DETERMINE THE REAL NUMBER OF THE DEGREE OF FREEDOM 

13.1 Introduction 

13.2 Fundamentals of the theory 

13.3 Theoretical determination of the heat capacities of 
hydrocarbons 


PHYSICAL STATISTICS OF AN ENSEMBLE OF THE LIQUID-GRAINS 
CAVITIES IN LIQUIDS 


14.1 Train of raisoning 

14.2 Distribution of the individual particle temperatures 

14.3 The probability of particles existing with temperatures 
exceeding a given value 

14.4 Number of liquid-bonded particles and free (gas-like) 
particles in a liquid 

14.5 Some inferences 

14.6 Gas-like molecule, cavity, microbubble, bubble 

14.7 Boundary phenomena 

14.8 Closing remarks 

PENDIX 

BASIC TYPES AND THE VAN-DER-WAALS TYPE 


Al.1 The basic types 
Al.2 Molecule-type (or van-der-Waals type) crystals 


CAVITIES AND BUBBLES IN LIQUIDS 


A2.1 Introduction 
A2.2 Detailed calculation 


